FALL 2015 HOMEWORK 6 " CEE 141 
DUE: Wednesday, November 25' 


I. Complete the following problems from the textbook: 


Chapter 10 — Connection Elements 


10-11 
Change Boers Feet I RB T to ZS in. 


a) Beer shew s 7 2-5 14 
$4, le (243 ) = 146 * 
Beaviay and Fencer. Bad bells will sll fowosi 
Jak 25 =V (T5 à le)? 0.754 K 2(%) 
M2( o751)(4)(58)> 27.2 
WATA 4)(4)(68)> 60.9" 


4R, > 0.75 (=(27.2)+ 4(02-9)) 7 224 ` 


Bott shew shil schellt 
AZ = due x 
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10-18 
CHANGE Fèm Prob 17 15 H 118 A490-4# belts 


LLEP 
Bour SH ENA 


dÉ elz (62.a))= 751" 
Bauten € TEPLOT ` 
end bolh L» ls -Y (ler) = 0456 224 
| E42 1200-656) (1-0) (s¥) = 49-7* 
Wami bolts Lor so (lon) LN 2 24 
kaz LLLI 6-126" 
dE, = 0:75 (2( 45.7) + G(126)) > 147% 
| fEh4eor Zeen Der 


F Ka > 44 ? E 
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10-24 
Bor shear Ya. ALIO -N 
VIA = g (22.5) = leo ^^ 
Zeene € TERES WT Flange archer Lt 20 SiS n 
L = 18 - E EK AH kota < 23 
)2(1-09)) osi) = fas 
ANTE Bours 
= 24 (Y) ssJós)> est 
4f, = 0.75 ( 2(436)+4 G (60 ail SS 


Bolt shear cartels d 1G, = cke 


10-27 

e — Yy wa. Cet weld ( 4 scenes) 
CG.: ` + oat P Y n 
pU Li EIo GLEecteve 


uoc 4) 4 k, = so (aX 4 Yl 372) = 571% 
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10-31 


Ap Flom Prob 27 
+. 
Prete coe te 


Vy wae Coll et wo kis 


Sina. A my li fenha " 
Cho 40.5 Sin 429) l 49 


a) 41, * i-d49(934) = 1335 


10-38 

ULI Z1X 182 two? 0.5329 
Am” ((1.25+3) - Let än ie (0.3) = 244 14” 
Aay = [3+34+34+1 25)(0 42) * $5li,* 


Any = 8.51 - 5s (Wt 4g)(0 43) Sai 


(ef A, = obels 255% 


© - le Fa An, = o el Ges 5.97) = 233” kò 


E An, => (eset) = den" 


a) 2€, E gas(233 d 0.5 (15%) - Z54 k, 
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II. Answer the following problems: 

1. One leg of an L 8 X 8 X 3/4 angle is to be connected with side welds and a weld at the end of 
the angle to a plate behind, to develop the loads Pp=170k and P; -200k. Balance the fillet welds 
around the center of gravity of the angle. Determine weld lengths if E70 electrodes and 
maximum weld size is used. 
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IL . exa Problems: 


Vs 
1 4— 
IKEA Pra ff 
K Ê 
IDA 3 de | Ï 


WA Eta oca 
15K Max WA SRL a E 740 clu 


| (< 
Pus E ZP 4l 6 a - S7 jj 7 


Max wadd Sc = 34 - íc * Té 
/ _ En, 
= d Al = 15:31 j 
Phn R | SEN | H "p dod BE EE 
Since No info is gid MA disi rn aire 
He base metal ( uch lod Lt S P ` `) 
Zoe) ( Sheav yield ¢ hear rupu) 51 Hu basi 
mdoli. | 
ked t WA tolh Long tuda) E eves 


SWE yol antr ous 


WANA a ped ffo check Jah opta S ( AISC y249 


(9 ka = Ruse GE, ( Both Cone. rro A the 
SAM moun 
(2 Kn = 085 kwi LS kon 
Ya 4 
Ô Total weld erh = è= = 343 


(S13) in 


Pa = gx $3) = laz. SÉ 
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dee Momus « bout pond A 
_ 1225 x9 — S Fs 4 SUN 226 => 


ake. 
36.8 Ï GRG, A 
L, = ECL GE C67 ZA 


la k 
NEL DLR 1228 => 3193 
[^ R 

2347 _ 20,56 m CHR 


L7 


2 lc, fl^ 


Lov Cock otagth = o. gs KS 3I = 12,0] 
P et (See) 372 E 


Vv = (J 


Trans. m 


jc 
P = 22.9748 -/92.34 


3 
e 


Taka M M a? A 


P; kanywa. té O 


CEE 141 


Kate: 


_ 183 dex4 — S* ya 
Seu sd) 32 
=> $3 ge m. => &= E : 


option I) L, +6 E: 26.21 ES Conk t 
| oo €, +k; 226.16 bèj 
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2. Design a welded connection for the connection shown below. The given loads are service loads. 
Use Fy of 50 ksi for the angle tension member and Fy of 36 ksi for the gusset plate. Show your 


results on a sketch with the weld dimensions shown on it. 


t =g” 


2L5 x 5 x 16 


D =30* 


1 > 1 = 75k 
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From AISC Table J2.4, the minimum weld size is 3/16 inch (based on the angle thickness). 
Maximum size = 5/16 — 1/16 = 1/4 in. 


(a) LRFD solution: P, = 1.2D4+1.6L = 1.2(30) + 1.6(75) = 156.0 kips 
Try w = Ain, = @R„ = 1.392 x 4 sixteenths = 5.568 kips/in. 


The base metal shear yield strength (gusset plate controls) is 
- 3) = TN 
0.6F, = 0.636)() 8. 1 kips/in. 
Shear rupture strength is 0.45 F,t = 0.4568) ( 2 ) = 9, 788 kips/in. 


Base metal shear yield strength for the angles is 


B 5 _ -— 
0.6F,t = 0.6(50)( 2 x 2) = 18. 75 kips/in. 
Ï 
and the shear rupture strength is 0,45F„f = 0.45(65)( = x 2) = 21. 94 kips/in. 


The weld strength of 5.568 kips/in. governs. Both longitudinal and transverse welds will be 
used. To determine the required length of the longitudinal welds, investigate the two options 
specified in AISC J2.4(c). First, assuming the same strength for both the longitudinal and 
transverse welds, 


total required length of weld — 36. = 28.02 in. 
length of longitudinal welds — 28.025. = 11.51 in. 


For the second option, the strength of the longitudinal welds is 
0.85(5.568) = 4. 733 kips/in. 
and the strength of the transverse weld is 


1.5(5.568) — 8. 352 kips/in. 
. "e i Please note that in this problem the weld is not balanced 
The load to be carried by the longitudinal welds is around the connection. Equal longitudinal weld lengths is 
156 — 5(8.352) = 114. 2 kips assumed. One could balance the weld around the connection in 
i ' exactly the same manner as in the pervious problem. 


so the required length of the longitudinal welds is 


—114.2 . 12, 06 in. 


2(4.733) 
The first option requires shorter longitudinal welds. Try a 5-inch transverse weld and 
twol2-inch longitudinal welds. Check the block shear strength of the gusset plate. 
UN === ee] 
Ap = Aw = 2x 2.02) = 9.0 in. Ay = $ (5) = 1.875 in? 


R, = 0.6F yAnv + UisFuAn = 0.6(58)(9.0) + 1.0(58)(1.875) = 422. 0 kips 
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with an upper limit of 

0. GF, A gy + UpsFuAm  0.6(36)(9.0) + 1.0(58)(1.875) = 303. 2 kips (controls) 
The design strength is 

@R, = 0.75(303.2) = 227 kips > 156 kips (OK) 


+ 12" | 
| 
f 


Ed 


5" 


É 


